In vitro, growth of Chlamydia trachomatis was not entirely eliminated by 960 ,ig of ticarcillin per ml, 64 ,ug of amoxicillin per ml, 32 ,ug of clavulanic acid per ml, a combination of ticarcillin (480 ,ig/ml) and clavulanic acid (32 ,ig/ml), and a combination of amoxicillin (32 ,ig/ml) and clavulanic acid (8 ,ig/ml). However, a -99% decrease in the number of inclusions was obtained at concentrations readily attainable in serum.
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Penicillins have partial activity against Chlamydia trachomatis both in vitro and in vivo (2-7, 9, 16) . For most antimicrobial agents, MICs are well defined and the number of inclusions in cell cultures declines dramatically from numbers near those in controls without antimicrobial agents to nil over only a few dilutions (6, 10, 14, 15) . In contrast, with penicillins there are occasional inclusions over a wide range of concentrations (6, 10, 14, 15) . This probably accounts for the large discrepancies in published reports of MICs of penicillins (4, 6, 9, 10, (13) (14) (15) (16) . In vivo, single-dose penicillin treatment does not usually eradicate C. trachomatis (7, 10) , but multiple-dose penicillin treatment often results in negative follow-up cultures for weeks or longer (2, 5, 7, 12) . Because of this activity, penicillins have been considered for use in the treatment of uncomplicated chlamydial infections in pregnancy (2) . Clavulanic acid, in combination with amoxicillin or ticarcillin, has been used in the treatment of genital syndromes or infections such as the frequencydysuria syndrome and pelvic inflammatory disease (1, 8) that are sometimes caused by C. trachomatis (11, 17) . Consequently, it is important to know whether the addition of clavulanic acid to amoxicillin or ticarcillin enhances in vitro activity against C. trachomatis. In this study, the activities of amroxicillin, ticarcillin, and clavulanic acid alone, clavulanic acid in combination with amoxicillin, and clavulanic acid in combination with ticarcillin were evaluated in vitro against C. trachomatis in cell cultures.
Twenty-one strains of C. trachomatis were used, including three typed strains (B, DE, and FG) initially isolated from men with nongonococcal urethritis in Seattle, Wash., one LGV2 strain kindly provided by Julius Schachter, and 17 genital isolates from men and women in Vancouver or Edmonton, Alberta, Canada. Isolates were passed in cycloheximide-treated McCoy cells and stored at -70°C when not in use. All strains were in passage 7 to 10 at the time of use.
Antimicrobial agents were reconstituted and diluted with 0.4 M sucrose phosphate the day of use (6, 15) . The final concentrations evaluated for ticarcillin were 960, 480, 30, 7.5, 1.875, and 0.469 ,uggml; for amoxicillin they were 64, 16, 4, 1, and 0.25 ,ug/ml; for clavulanic acid they were 32, 16, 4, 1, and 0.25 ,ug/ml; for the combination of ticarcillin and clavulanic acid in a 15:1 ratio they were 480 and 32, 30 and 2, 7.5 and 0.5, 1.875 and 0.125, and 0.469 and 0.031 p.g/ml;
and for the combination of amoxicillin with clavulanic acid in a 4:1 ratio they were 32 and 8, 8 and 2, 2 and 0.5, 0.5 and 0.125, and 0.125 and 0.031 ,ug/ml.
Experiments were performed in triplicate in 1-dram (ca. 1.8-g) vials by using a methodology previously described by me and others (6, 15) . Briefly summarized, C. trachomatis inocula yielding 20 to 30 inclusion forming units per 400 power field were centrifuged onto monolayers at 2,300 x g for 1 h, the antimicrobial agents were then added, and the cultures were incubated. In MIC experiments to determine the minimal amount of antimicrobial agent required to prevent development of C. trachomatis inclusions, the vials were incubated for 72 h and then stained with iodine. For MBC experiments to determine the minimal amount of antimicrobial agent that resulted in no inclusion formation when infected monolayers exposed to antimicrobials agents were passed to new monolayers without antimicrobial agents, the monolayers were incubated for 48 h, rinsed twice with 0.04 M sucrose phosphate, and then overlaid with 0.04 M sucrose phosphate and frozen at -70°C. They were then thawed and inoculated onto fresh cells, incubated for 72 h, and stained with iodine. The MIC and MBC are the concentrations at which no inclusions were seen in triplicate vials.
The results are shown in Table 1 . For all antimicrobial agents or combinations of antimicrobial agents, the median MIC for 10 isolates exceeded the highest concentration of antimicrobial agents studied. For one strain with amoxicillin, three strains with clavulanic acid, one strain with ticarcillinclavulanic acid, and three strains with amoxicillin-clavulanic acid, no inclusions were seen at the highest concentration of antimicrobial agent. At much lower concentrations, there was a very significant diminution in the number of detectable inclusions. The concentration of antimicrobial agent at which there was a .99% decrease in the number of inclusions in MIC experiments compared with simultaneously run controls without antimicrobial agents is also shown in Table   1 . The median concentrations required were all in the range that is readily attainable in serum. For all but clavulanic acid the concentrations producing a .99% decrease in inclusion formation were consistent among strains, and the median ( MIC and MBC procedures were performed on six strains. In almost all situations the results were identical. That is, inclusions were detected at the highest concentration of antimicrobial agent tested.
Inclusions at high concentrations were highly aberrant in appearance but were detectable. Aberrant inclusions with penicillins have long been known (13) . Even in the presence of 100 ,ug of penicillin per ml, C. trachomatis-specified protein synthesis continues (13) . The difficulty in detection has resulted in considerable disagreement in reported MICs. Thus, for antimicrobial agents such as penicillin, ampicillin, and similar compounds and for ticarcillin and related compounds, some groups have reported very high MICs (4, 
